GRS 10384 AKE B

5. 24520141153580 UDC

B R

M+ % M’ X

ETHRERKRERERITEREMRT
LA B AR RS AR R M AT BV (E R AL

Effect and mechanism of ZaoZhuYinchenhao Decoction

against Non-alcoholic steatohepatitis in rats based on the

Endogenous Cannabinoid system

KA1 8K

A6 T 2T ) R AR

+ b L AR ¥ E A
W LR H H7: 2017 5F 4 A
1w LA FF B A7 2017 55 A

2017 5 05 A



BiIRFEZEAL IR B RERR

ANEZWAALRSGEANLE IR T, JAL 58 I SR
AN E TS H AN NsiG vk D R R TR, PIEC
o DL = 7 U AR I, IR SR RIE AT (R TR AR T AL SRS
P GRT) ) .

AN, ZEARSCON O BR A R D B (D) BT
R/ C KD AR )RS (D) feeih =N, £
C B &R D ERETM. GEEL LS NEERESEREH
PO NBSRIR A FK, RA IS N AR, mTUAMERe A= . D

PN (B4 -
A H



BITRFZALE R E R E

A NFE TR RS (A N RSO ] 22 A 26 18 4T S 7 M)
FRURE TR A L2208 30, I 1) 18 BB 1] B e MU IE 3 AL
WL CEFRAUTURRC /O, SOVFSA AL IR SCHE N TR B i
LA PR A I A D] o AR N TR ST R S A N 1 ST e [
i 2257 1o SO S BT B R AT A R S g S AR S s AT
G AR, RASZEN 4B eics He Or sUE BB Hl 20718 3.

NS AT S

( ) LA HTTRAIRE 2 A 2 B A% E MR 2 A8 00,
T F A B, EEEH BN

( )2 ARE, TG BRI

CEAE LA S AT “ v 7 BUH BN A A . R AR
PiE C2e TR AR R i B e AR S0, R T TR R
& e/ B AR S AT AR S R A AIH T [, BOA
NATEEFRR ST, WEH FRER. )

Slu

AN (%4 -



e

=

ER:oF
1 WS R R R 7 e R B A AR T i P T 8 0 0 R 5
2. MNTRTERIBR 2= 28 GUR i e AR o AR5 LA TR 12 A i 2 A 28 B A AL

TiiE:
S8 7> PR EAT
L. AR RTS8 K SR AR RS PRI W VERT R I 25302 5 e 0 40 AN

04

Wistar K SR A% M BEHLEL 7 2RIE RN R 4H . BB . R T BR D7 H AN Sh R
I FIBAZH o BRIEH HA, He S H KRG TR AR 12 8, W27 I,
TR LI SEREE 6 J. SEIGEE RS AR R, AR IR A IS AR AR
FHid AR EAE (A E . FRRE). AR AR AR v E R A 53 9% ALT
AST %M. TG. T-CHO. HDL. LDL., MDA. SOD & & . WAL AR &
TR A Y) ARG (HE o), JEATRFAHZ NAS #r . Guit o i i 4t .

2. BT UEIE R BR 2 2 G IR D SR R B R T 50 DR BRI TEORG 1 I 7 P 8 0
TERINLHIBE TS . BhIERL, 7r L AR AR BB b o SR LC-MS/MS J5 4%
MK R AT SR Y PE KRR AEA. 2-AG. PEA. OEA % &; X Real-time
PCR Al K SR H 2 M KRR R %244 CB1. CB2 JUKfiilE FAAH. MGL i)
LRI IE K s K Western blot 77726 M K BRUFF2H 24 Hh IR KRR 2 & CBI
JOKfEEE FAAH. MGL B8 HEIEKF o Gittor# e £ .
g5

L. R R 7 50 K B AR RS TR MR 7 M T AR (R 24 30 5. 5 I LA LG
B2 KR AR E . FHBE . FFHE%0. NAS VF4r . P44 ALT. AST. TG. T-CHO.
LDL. MDA B % # T &, SOD &I REEL, WIRME LAY Bos 421
FAEI R ASYE, JF ™ R AR SRR, ROR R TT A R
MEAK F 2K R AR B . B EE . NAS P50, P44 ALT.  AST. TG. T-CHO.
LDL. MDA BRI, BARE M H K RIFHZ SOD i /1 BTt =, PIHR
8 A D) m] AT A AR 1 % 9 RERR P2 3406 A IR AR P2 1 53



e

2. T UETE R BR R R ST IR R AR B R 75 50 DR SR A TRORS 1 I M7 1 8 0
e ML AL -

LC-MS/MS £ R 7R HIEFAMEL, BAAH KR4 Z 2-AG. OEA. PEA
SERPET S, SEMAME, BAREMITHRRFAZ 2-AG. OEA. PEA &
IR BRI,

Real-time PCR Z5 R 7R: SIEEAAAL, BRI RRFHA CBl. CB2 1)
SERRIB KT REZE T, FAAH. MGL {56 R FRIK KT 235 B R 2 A
b, BARBER A AKRAITAHL CBl. CB2 KRN FIA KT B E (K, FAAH.
MGL )2 K R 1A K 2 3 T o

Western blot 45 gox: HIEHAAMEL, BRI KR4S CB1 KEARIE
KR E T, FAAH. MGL B EREK T BEFK: SEAHML, 2R
PR 7 R B 2L CB1 14 A RIS 235 I8, FAAH. MGL MHE A &RIL
KPEET R, WEREARTEH Real-time PCR S5 RAHTF & .

g

1. gl M & T AR Eh i Hh SR f R BRI RG M g i e 6 A7

2. ERBHEIT AT DARRAG A AT 2 ALT. AST 35 PE, B 08 i ek AR
bV R PR P 98 DR R A REAR A5 AR A

3. RARP A LR B PR AT 44 TG T-CHO. LDL % &, EAHERN
PR P 0 0 1 P % K BT A PR A

4. BARWPRITHEVEFEIC MDA & &, Jhs SOD &, HAWEMSEE
TR P T 3 P 28 KBRS A RS5O A

5. BARBEME AR 2-AG. OEA. PEA & &, MK CB1. CB2 MIEKFKiX
I CB1 W& AKRIE, JHm FAAH. MGL R F & A RIEKF. w0 74 i
VERBRER RS0, T ReR FIRTT IRRRE PR 14 AT 28 R B 2 —

REEE: ARPRSYEIRII T 28 BARVIRRTT WIRTERIR R R4

II



Abstract

Abstract

Objective:

1. Observe the pharmacological effect of using ZaoZhuYinchenhao Decoction to treat
rats with non-alcoholic steatohepatitis;

2. To investigate the mechanism of action using ZaoZhuYinchenhao Decoction to
improve the rats with non-alcoholic steatohepatitis based on the Endogenous
Cannabinoid system.

Method:

The experiment was divided into two parts.

1. Pharmacodynamics of using ZaoZhuYinchenhao Decoction to treat rats with
non-alcoholic steatohepatitis:40 male Wistar rats were randomly divided into normal
group,model group,treatment group including Pioglitazone hydrochloride group and
ZaoZhuYinchenhao Decoction group. Except the normal group, other groups were fed
with high-fat diet for 12 weeks, treatment group were given the corresponding drugs
for 6 weeks,since the seventh week. After the experiment, all rats were sacrificed and
their livers and serum samples were collected.Meanwhile,we recorded their body
weight and liver weight. ALT and AST Activity, HDL, LDL, TG, T-CHO, SOD, MDA
content were detected by biochemical instrument.Liver tissues’ pathological changes
were observed with naked eye and light microscope after Hematoxylin-Eosin dyeing.
Liver tissues’ NAFLD Activity Scores were integrated. Finally, we analyze the data.

2.Investigating the mechanism of using ZaoZhuYinchenhao Decoction to improve
the rat model of non-alcoholic steatohepatitis based on the Endogenous Cannabinoids
system:Detecting endocannabinoids AEA, 2-AG, PEA, OEA’s content in rats liver
tissue by LC-MS/MS analysis;Detecting CB1, FAAH and MGL’s gene expression
level in rats liver tissue by real-time PCR; Detecting CB1,FAAH and MGL’s protein

expression in rats by Western blot analysis.Finally, we process and analyze these data.
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Abstract

Results:

1. For Pharmacodynamics of using ZaoZhuYinchenhao Decoction to treat rats with
non-alcoholic steatohepatitis:(DCompared with normal group, the model group rat’s
weight,liver weight,liver weight ratios, NAFLD Activity Scores,ALT activity,AST
activity,TG,T-CHO,LDL and MDA content increased substantially, while the SOD
activity dropped by a large margin. The liver tissues’ pathological changes observed
with naked eye and light microscope both indicating fatty degeneration and
inflammatory injury.Compared with model group,the ZaoZhuYinchenhao Decoction
group and Pioglitazone hydrochloride group rat’s weightliver weight.liver weight
ratios, NAFLD Activity Scores,ALT activity,AST activity, TG,T-CHO,LDL and MDA
content declined substantially,while the SOD activity of ZaoZhuYinchenhao
Decoction group rose obviously.The liver tissues’ pathological changes observed with
naked eye and light microscope were both improved to some extent.

2. For investigating the mechanism of action using ZaoZhuYinchenhao Decoction to
improve the rats with non-alcoholic steatohepatitis based on the Endogenous
Cannabinoids system:LC-MS/MS results show:Compared with normal group,the
model group rat livers’s content of the endocannabinoids 2-AG,0OEA and PEA
increased apparently;Compared with model group,the ZaoZhuYinchenhao group rat
livers’s content of the endocannabinoids 2-AG,OEA and PEA decreased
significantly.(2)Real-time PCR results show:Compared with normal group,the model
group rat livers’s m-RNA expression of CB1 and CB2 lifted apparently,while the
m-RNA expression of FAAH and MGL droped significantly;Compared with model
group,the ZaoZhuYinchenhao group rat livers’s m-RNA expression of CB1 and CB2
droped dramatically,while the m-RNA expression of FAAH and MGL lifted
noticeably.@®Western blot analysis show:Compared with normal group,the model
group rat livers’s protein expression of CB1 rose obviously,while the protein
expression of FAAH and MGL lowered dramatically;Compared with model group,the
ZaoZhuYinchenhao group rat livers’s protein expression of CBl lowered

apparently,while the protein expression of FAAH and MGL rose definitely.
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Abstract

Conclusion:

1.By adopting high-fat diet,we can successfully produce the rat’s non-alcoholic
steatohepatitis liver disease;

2.ZaoZhuYinchenhao Decoction can effectively reduce rat’s liver tissue ALT, AST
activity, thus it can have great effect on anti-inflammatory injury of rats with NASH;
3.ZaoZhuYinchenhao Decoction can effectively lessen liver tissue’s TG, T-CHO, LDL
content. Therefore, it can amend the metabolism of lipids of rats with NASH;

4. ZaoZhuYinchenhao Decoction can effectively decrease liver tissue’s MDA volume,
and increase SOD activity,therefore, it can improve the oxidative stress of rats with
NASH;

5.ZaoZhuYinchenhao  Decoction can  distinctly  decrease liver tissue’s
endocannabinoids 2-AG,0OEA and PEA content, lower the m-RNA expression of CB1
and CB2,meanwhile, recede the protein expression of CB1.Additionally,it can upraise
the protein and m-RNA expression of FAAH and MGL.Through the regulation of the
Endogenous Cannabinoids system, which may be its mechanism of the treatment with

NASH.

Keywords:NASH;ZaoZhuYinchenhao Decoction;Endogenous Cannabinoids system
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